Introduction
Let Y be a closed subscheme of P n k , the projective space over a field k of characteristic p > 0. Vanishing of H i (P n − Y, F ) for all coherent sheaves F was asked by Grothendieck ([6] ). Among the attempts to answer the mentioned question
Hartshorne and Speicer in [8] used the notion of Frobenius depth of Y to give an essentially complete solution to this problem.
To be more precise, Let Y be a Noetherian scheme of finite dimension, whose local rings are all of characteristic p > 0. Let y ∈ Y be a (not necessarily closed)
point. Let d(y) be the dimension of the closure {y} − of the point y. Let O y be the local ring of y, let k 0 be its residue field, let k be a perfect closure of k 0 , and let O y , be the completion of O y . Choose a field of representatives for k 0 in O y .
Then we can consider O y as a k 0 -algebra, and we let A y be the local ring O y ⊗ k0 k obtained by base extension to k. Let Y y = Spec A y and let P denote its closed point. So, the Frobenius depth of Y is denoted by F-depth Y is the largest integer r (or +∞) such that for all points y ∈ Y , one has H i P (Y y , O Yy ) s = 0 (the stable part of H i P (Y y , O Yy )) for all i < r − d(y). From the local algebra point of view, Grothendieck's problem is stated to find conditions under which H i I (M ) = 0 for all i > n (n ∈ Z) and all A-modules M , where A is a commutative Noetherian local ring and I ⊂ A is an ideal. For an A-module M , we denote by H i I (M ) the ith local cohomology module of M with respect to I. For more details the reader may consult [5] and [2] . From the celebrated result of Hartshorne (cf. [7, pp. 413 
(induced from the natural projections M/I n+1 M → M/I n M ) such that the family forms a projective system. The projective limit lim
is called the ith formal local cohomology of M with respect to I (cf. [15] ). Formal local cohomology modules were used by Peskine and Szpiro in [14] when A is a regular ring of prime characteristic. It is noteworthy to mention that if U = Spec(A) \ {m} and ( U , O u ) denote the formal completion of U along V (I)\{m} and also F denotes the O u -sheaf associated to lim ← −n M/I n M , they have described the formal cohomology modules 
Auxiliary Results
Throughout this section all rings are assumed to contain a field of positive characteristic. The symbol A will always denote a commutative Noetherian ring of finite characteristic. We adapt the notation from [1] and except for notation we mostly follow Lyubeznik [10] . We let F = F A the Frobenius map on A, that is F : A → A, with a → a p , a ∈ A. We denote the eth iterate of the Frobenius map by A e which is the A − A-bimodule. As a left A-module it is A and as a right A-module we have m.a = a p e m for m ∈ A e . We say A is F-finite, whenever A e is a finitely generated right A-module.
Remark 2.1. Let us recall from [8, Proposition 1.1(a)] that for a ring A which is either a localization of an algebra of finite type over a perfect field k, or a complete local ring containing a perfect field k as its residue field, then A is F -finite.
In the present section, among our results we recall various results due to Hartshorne- [10] and Blickle [1] .
Peskine and Szpiro in [14] defined the Frobenius functor as follows:
The Frobenius functor is the right exact functor from A-modules to A-modules given by
Its eth power is F e * A M = A e ⊗ A M . For brevity we often write F e * for F e * A when there is no ambiguity about the ring A.
It follows from the definition that F e * commutes with direct sum, direct limit and localization. By a theorem of Kunz [9] the Frobenius functor is flat whenever
A is a regular ring, hence in this case F e * will be exact and immediately one has 
A is an isomorphism (see [1] ).
The following definition introduced in [8] :
We define G(M ) as the inverse limit generated by the structural map V e , i.e.
Note that there are natural maps π e : G(M ) → F e * M . Moreover, the maps 
Below, we recall some properties of the functor D.
Proposition 2.7. Let A be a complete regular local ring. 
where, I is generated by x 1 , x 2 where A is F -finite.
Theorem 2.8. Let (A, m) be a regular F -finite local ring. Then
which is a unit A[F e ]-module. In particular, Proof. By the assumptions A is F -finite that is A e is a finitely generated A-module.
Then tensoring with A e commutes with the inverse limit, as A e is a free right A-
module (cf. [8, Proposition 1.1(b)]). Thus, we have
On the other hand, since the Frobenius action is the same in both H 
As we have seen in the proof of Theorem 2.8, lim
Therefore, H For more advanced expositions on this topic we refer the interested reader to [12] . where, A is a local ring.
In the following, we compare the invariants depth, F-depth and fgrade.
Theorem 3.8. Let (A, m) be a local F -finite ring which is a homomorphic image of a regular local F -finite ring and let I be an ideal of A. Then
Proof. We have lim
and F-depth A ∼ = F-depthÂ (cf. [11, Proposition 4.4] ). Thus, we may assume that
A is a complete local ring. Suppose that (R, n) is a regular local F -finite ring with A ∼ = R/J where, J is an ideal of R. 
